9aaTAD interactions with a general transcriptional co-activator TAF9/TAFII31 were reported (NMR and biochemical data: p53, VP16, HSF1, NF-IL6, NF-B and NFAT)
Interestingly, CBP-p300 domains KIX, TAZ1, TAZ2 and IBiD are also able to bind p53-9aaTAD1 4, 7 ( Table 2 ). The site of interaction between the KIX domain and both p53-TADs corresponds with the annotated 9aaTADs and the TAF9 binding site (NMR data, eight out of nine annotated amino acids). Despite the unrecognizable sequence similarity (Table 2 and 3) 4,7 , both p53-TAD1 and p53-TAD2 share the same docking sites on the KIX domain, which may result from the presence of a common motif in the p53 transactivation domains, the 9aaTAD 8 . p53 and further well characterized 9aaTAD-transcription factors, which interact with CBP-p300 and other general co-activator GCN5 are listed in Table 3 .
Structural similarities of TADs of p53, STAT1, CITED2 and HIF1a upon binding to TAZ domain were reported by PE Wright lab 9 . Bound TADs are wrapped around TAZ domain in the shared structural order of two helixes with linker (9aaTAD-loop-9aaTAD domain architecture are highlighted in Table 4 ). Coil-to-helix transition was observed in TAD2 peptide upon its binding to RPA (NMR data) 10 giving disorder-to-order changes into helix-linker-helix conformation (9aaTADpse-loop-9aaTAD2). p53-TAD2 is wrapped around RPA in a very similar way to 9aaTADs of STAT1, CITED2 and HIF1a upon binding to TAZ domain 9 (Table 4) . Helix H2 (amino acids 47-55) unlike to helix H1 (amino acids 41-44) has the most extensive buried surface area and therefore appears to be the major determinant of the interaction. Helix H2 is located in the previously annotated p53-9aaTAD2 (amino acids 48-56) and helix H1 in the p53-9aaTADpse (amino acids 38-46) ( Table 4 ). Both helixes are also involved in p53 binding to KIX domain and MDM2 4, 7, 11 .
RPA is the major single-stranded DNA binding protein in the cell. In the recent report 10 , Bochkarev and Arrowsmith labs pointed out very impressively that p53-TAD2 imitates the single stranded DNA (peptide bound in the deep basic cleft corresponding to the nucleic acid-binding pocket of the OB fold of RPA). The analogy of 9aaTAD to the DNA implies 9aaTAD in the function of a pseudo DNA-response element recognized by transcription factors of a higher order (9aaTAD mimics the DNA response element in order to recruit general transcription factors). DNA-mimicry for p53 was very recently reported for PC4 12 . Both p53-9aaTAD and VP16-9aaTAD bind to PC4, TAF9, TFB1, MED15/Gal11, CBP-p300, GCN5-PCAF and other cofactors 1, 6, 13, 14 .
Diverse transactivation domains
15 were reported to interact with general transcriptional co-activators. None or extremely poor similarities were reported among the transactivation domains in general. Despite the enormous natural diversity, it was possible to generate a pattern and composition rules for 9aaTAD 8 . The establishment of 9aaTAD, its initial pattern and composition definition, identification and annotation (prediction correlated to experimental data) should streamline the investigations in gene regulation by transcription factors and the involvement of multiple transcriptional co-activators. The 9aaTAD prediction and online annotated results are available on www.expasy.ch/tools. Table 1 Annotated Oaf1/Pip2-9aaTADs:
T LFDV FIQR Annotated Gal4family-9aaTADs: Table 3 Annotated 9aaTADs interacting with multiple co-activators: CBP/p300, TAF9 or GCN5
9aaTADs interacting with CBP-p300 and other co-activators are listed: p53-9aaTADs bind to TAF9 1 and CBPp300 (KIX, TAZ1, TAZ2 and IBiD domains) 4, 7 (Gal4-9aaTAD represent the 9aaTAD family) 8 , NFAT1 binds to TAF9 and CBP (TAZ-KIX and TAZ2 domains) 16 , MLL/ALL1 binds to TAF9 1 and CBP (KIX and TAZ2 domain) 2, 9, 17 , STAT1 binds to TAZ1 and TAZ2 domain of CBP 9 , NFkB binds to TAF9 1 and CBP 1,18 , VP16 binds to TAF9, Gal11/MED15, CBP-p300 and GCN5-PCAF 1, 6, 14 , EBNA2 binds to CBP-p300 (N-and C-terminal domains) and PCAF 6 , E2A binds to SAGA complex (TAF9-GCN5) and CBP (KIX domain) 19 , HSF1 binds to TAF9 1 and CBP 20 and NF-IL6 binds to TAF9 1 and p300 21 . E1A and KLF4 represent CBP-p300 binding transcription factor. Table 4 9aaTAD -Loop -9aaTAD Disorder-to-order changes giving helix-linker-helix conformation of 9aaTADs are listed (9aaTAD-loop9aaTAD). CITED2-, HIF1a-and STAT1-TAD share binding regions on TAZ domain of CBP (NMR data 9, 22 , interacting regions are in bold and underlined). p53-TAD2 binds to RPA 10 in a similar manner to the TADs of STAT1, CITED2 and HIF1a to TAZ. *Sequence similarity of STAT1-and p53-TAD was previously reported (NMR data, amino acids interacting with CBP are in bold and underlined) 9 .
